C oron a ry heart disease (CH D) remains the number one cause of death among adults in the United States despite recent declines in population total cholesterol levels and deaths from all cardiovascular causes. Scientific research supports the belief that the atherosclerotic process that gradually occludes coronary and other arteries begins in early childhood and progresses slowly into adulthood (Nation a l Cholesterol Education Program [NCEPJ, 1991) .
Occupational health nurses are active in prevention, detection, and management of coronary heart disease through various worksite programs and clinics. Many approaches have been used to reduce morbidity and mortality from heart disease and, most recently, experts at the NCEP have recommended lowering cholesterol levels in children and adolescents as a strategy to further reduce cardiovascular disease in this country.
This article explores implications of this initiative presented in the Report of the Expert Panel on Blood Cholesterol Levels in Children and Adolescents (P ediat ric Panel or Pediatric Panel Re-
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SIGNIFICANCE OF BLOOD CHOLESTEROL
Population studies of U.S. children have revealed mean levels of total and low density lipoprotein (LDL) cholesterol that are higher than the mean levels of children from many other countries. The mean total cholesterol level for U.S. children is 160 mg/dL and the average LDL cholesterol is 100 mg/dL. At the 95th percentile, total cholesterol averages 200 mg/dL and LDL averages 130 mg/dL for U.S. children (National Heart, Lung and Blood Institute, 1980) . The Pediatric Panel classification of children's cholesterol levels into borderline and high categories is presented in Table 1 .
Numerous scientific studies document the onset of the atherosclerotic process in childhood. Specifically, autopsy studies have demonstrated that early signs of atherosclerosis can be found in the aortas and coronary arteries of children, adolescents, and young adults (St rong, 1962) . Positive correlations have been found between the extent of these early atherosclerotic lesions and high levels of total, LDL, and very low density lipoprotein (VLDL) cholesterol and low levels of high density lipoprotein (HDL) cholesterol (Pathobiological Determinants, 1990) .
Further influencing the early development of atherosclerosis is the increased dietary consumption of foods high in saturated fatty acids and cholesterol by U.S. children when compared to similar age groups in other countries (NCEP, 1991) . Finally, high blood cholesterol levels tend to aggregate in families, and children and adolescents with high cholesterol levels are more likely than the general population to have high levels as adults (Moll, 1983; Schrott, 1979) .
In summary, the Pediatric Panel recommendations are based on the concept that the atherosclerotic process begins in childhood, that elevated levels in childhood play a role in the development of adult atherosclerosis, and that childhood dietary habits and genetics contribute to elevated cholesterol levels and the development of CHD. Lowering cholesterol levels in children and adolescents is expected to be beneficial to cardiovascular health in adulthood. While the Pediatric Panel focused on cholesterol levels, other risk factors-such as cigarette smoking, obesity, lack of aerobic exercise, hypertension, and diabetes mellitus-are recognized as contributors to CHD. The Pediatric Panel recommended early identification and management of these risk factors.
To lower blood cholesterol levels in America's youth, two complementary approaches are recommended: a population approach and an individualized approach. Occupational health nurses can be involved in both approaches.
THE POPULATION APPROACH
The population approach is designed to lower mean blood cholesterol levels among all Ameri- can children and adolescents through changes in nutrient consumption and dietary habits.
-
The following nutritional recommendations, often referred to as "heart healthy" eating or food habits, are for all healthy children over the age of 2 years: • Nutritional adequacy should be achieved by eating a wide variety of foods. • Energy (calories) should be adequate to support growth and development and to reach or maintain desirable body weight. • The recommended pattern of nutrient intake is: saturated fatty acids-less than 10% of total calories; total fat-an average of no more than 30% of total calories; dietary cholesterol-less than 300 mg per day. These amounts for nutrient intake (see Table  2 ) are the same as recommendations for healthy adults (NCEP, 1989) ; therefore, the entire family can eat the same foods and adopt similar eating habits. The major difference for children is in calorie consumption, which is age and weight dependent. It is important for children and adults to consume only enough calories to maintain desirable body weight.
Implementation of the population approach begins with the family. With education, all family members can learn to select, prepare, and consume foods lower in saturated fatty acids, total fat, and cholesterol and to eat a wide variety of foods adequate in nutrients and calories. It is important for parents to take the lead in present-ing their children with heart healthy foods and role modeling healthy eating habits. To attain the goal of lowering the average cholesterol levels of U.S. children, health professionals and institutions in the community such as schools, restaurants, government agencies, and employers must provide education as well as an environment supportive of the healthy eating patterns.
At the worksite, the Pediatric Panel recommendations can be promoted through program activities such as classes for employees on selecting and preparing low fat, low cholesterol foods, incorporating the dietary recommendations when eating out, involving children in food selection and preparation, and providing healthier lunches at school and at work (Haselhorst, 1991) . Classes can be targeted to employees who are parents, but they need not exclude other interested persons who might also have some influence on what children eat such as grandparents, scout troop leaders, and lay religious educators.
In addition, the occupational health nurse can work with food service and vending providers to offer and label foods available at work that are lower in saturated fatty acids, total fat, and cholesterol. The worksite food service area is an ideal place for providing creative education on healthful eating. For example, nutritional display cards can accompany menu items. Health professionals from corporate health centers also can serve as resource persons in community education.
INDIVIDUALIZED APPROACH
The goal of the individualized approach is to identify and treat children and adolescents who are at greatest risk of having high blood cholesterol as adults and, therefore, an increased risk of CHD. The following hypothetical case study illustrates this approach.
Case Study
Jerry Fuller has just returned to work following a heart attack at age 43. At the request ofthe occupational health nurse, he comes to the health office for a review of his current status and cardiac rehabilitation program. As the occupational health nurse, you are pleased with his recovery and with his positive attitude toward making changes in his lifestyle. He reports that his major concern is adapting and adhering to a low fat diet. From Mr. Fuller's history, you learn that at two previous worksite screenings his total cholesterol using capillary blood had been 284 mg/dL and 295 mg/dL. He did not return for the recommended lipoprotein analysis prior to his myocardial infarction. He now knows that, in addition to an elevated total cholesterol, he was at MARCH 1994, VOL. 42, NO.3 (NCEP, 1991) presents the acceptable, borderline, and high readings for total and LDL cholesterol. The screening protocol is best explained with the graphic algorithms provided in the Pediatric Panel Report (See Figures 1 and 2) . According to the Risk Assessment algorithm in Figure 1 , Mr. Fuller's children qualify for lipoprotein analysis without first being screened for total blood cholesterol.
A split screening approach reduces the number of children requiring the more expensive and inconvenient lipoprotein analysis. Often children from families with a positive history will have hyperlipidemias that require knowledge of LDL, HDL, and triglyceride levels in addition to total cholesterol. Thus, only screening for total cholesterol is considered a wasted step. For children who have one or both parents with high blood cholesterol levels, nonfasting total cholesterol screening is the first step. When lipoprotein analysis is required, the recommendation is to base diagnosis on the mean of two analyses so the best picture of each child's lipids is provided.
As illustrated in Figure 2 , classification into acceptable, borderline, and high categories of LDL cholesterol levels are based on the mean values from two lipoprotein analyses.
Specific medical treatment is based on LDL levels. Tim Fuller's average LDL cholesterol level is found to be 114 mg/dL, and Lisa's average LDL is 190 mg/dL. The recommendations in Figure 2 show what Tim and Lisa will need in terms of follow up. On screening, Mrs. Fuller's total blood for early onset atherosclerosis (Moll, 1983; Schrott, 1979) .
In addition to screening children from high risk families, health care providers may choose to screen children whose family history is unobtainable. It would be especially important to screen this group if they exhibited CHD risk factors other than family history, which are listed in Table 3 .
Based on the Pediatric Panel Report, both of Mr. Fuller's children should have a lipoprotein analysis, preferably in the office of their primary care provider, where appropriate management can be instituted as needed. This will afford the opportunity to assess other CHD risk factors, evaluate secondary causes of hypercholesterolemia, and identify specific familial lipoprotein disorders.
You learn from the report that careful consideration was given to the advantages and disadvantages of universal screening. The Pediatric Panel decided not to recommend universal screening, that is, screening of blood cholesterol levels of all children and adolescents in the United States, for the following reasons: • Not all children with high cholesterol levels will have levels high enough in their adult years to qualify them for treatment (Lauer, 1988 ). • Unjustified anxiety could be generated in children and parents by labeling many young people as patients with a disease when only risk factors, not detectable disease, are identified. • For the majority of children not from high risk families, cholesterol lowering treatment can be initiated satisfactorily in adulthood. • Universal screening could lead to overuse of cholesterol lowering drugs in children when long term safety and efficacy have not been established.
The focus for childhood screening, therefore, is on children from high risk families because of the increased chance of early onset of CHD in this group and the advisability of early treatment if they are found to have abnormal cholesterol levels. Specifically, the lipoprotein analyses will be able to detect abnormalities in total, LDL, and HDL cholesterol and triglyceride levels. It is possible that other lipid abnormalities will be found, such as a low HDL level (equal to or less than 35 mg/dl.), which also has been identified as a risk factor. Higher rather than lower levels of HDL cholesterol ("good cholesterol") are desirable.
The classification system of cholesterol levels designed by the Pediatric Panel are based on population statistics, with the borderline level corresponding to the 75th percentile and the high level representing the 95th percentile. Table 1 , - cholesterol is found to be 182 mg/dL, which is within the desirable range. However, her physician recommends that she lose weight to help reduce her risk ofCHD. Although the responsibility for care of the Fuller family remains with their primary health care providers, you recognize some ways that the occupational health nurse can become involved.
------------

Dietary Management
Following the education guidelines in Figure  2 , both Tim and Lisa will need to start on a Step MARCH 1994, VOL. 42, NO.3 One Diet. Recommended nutrient intake in this diet limits, on average, saturated fatty acid intake to less than 10% of total calories, total fat intake to no more than 30% of total calories, and dietary cholesterol intake to less than 300 mg per day. These are the same nutrient levels recommended in the population approach, but in this case the diet becomes prescribed or therapeutic and should be followed closely. Mr. Fuller's cardiac rehabilitation plan also includes the Step One Diet, and Mrs. Fuller could benefit from it as a starting point for her recom- Step-One then
Step-Two Diet mended weight loss. Thus, the entire family initially will be following the same food plan. You can reassure the Fullers of the safety of the Step One Diet for their children because the Pediatric Panel calculations of nutrient amounts 122 document the adequacy of this diet for all age groups. Although this diet is moderately low in saturated fatty acids, total fat, and dietary cholesterol, it will provide sufficient calories for normal growth and development.
For Tim, the goal is to lower his LDL level into the acceptable range below 110 mg/dL. For Lisa, the initial goal is to lower her LDL below 130 mg/dL and, ideally, into the acceptable range. If a
Step One Diet does not bring about the desired results for her, she can move to a Step Two Diet, which limits saturated fatty acids to less than 7% of total calories and dietary cholesterol to less than 200 mg per day. Understanding and adhering to a Step Two Diet usually requires counseling by a registered dietitian or trained nutritionist.
As the occupational health nurse, you already have some family education programs on healthy eating that would be appropriate for Mr. and Mrs. Fuller. As the primary grocery shopper and cook, Mrs. Fuller has a major role in helping her family eat more healthful. However, it is not adequate for individuals to just eat what is placed in front of them. Anyone on a special diet must take personal responsibility to understand the dietary recommendations and put them into action by choosing more of the low fat, low cholesterol foods and less of the foods high in total and saturated fat and cholesterol.
An important aspect of the Pediatric Panel report is the emphasis on family eating patterns and habits. Having the entire family follow the recommended eating pattern provides a supportive environment for Lisa and Tim. In addition to nutrient information, counseling for the Fullers needs to include information on selecting foods at the grocery store, preparing foods with low fat, low cholesterol cooking techniques, and ordering healthy foods when eating out. Special attention should be given to discussions with Lisa and Tim about healthful choices for snack foods, school lunches, fast food restaurant items, and at events where food is served.
Appropriate educational materials should be provided for Lisa and Tim. Although there are few
Step One Diet teaching aids for children, several support heart healthy eating patterns in general. Some excellent booklets have been developed by the National Cholesterol Education Program at the National Institutes of Health (see sidebar). The parent's guide is written at a reading level that may be appropriate for many teenagers. The booklets for children include learning activities to reinforce the information. Local chapters ofthe American Heart Association have a variety of public educational materials.
Involving Tim and Lisa in meal planning, grocery shopping, and cooking with the Step One Diet as a guide will provide an opportunity for learning about heart healthy eating and for encouraging adherence to their prescribed diet. Learning to read food labels is an important skill that can be taught as part of a worksite class MARCH 1994, VOL. 42, NO. 3 offered by the occupational health nurse. Once educated, Mr. and Mrs. Fuller can teach Lisa and Tim themselves. Most children respond favorably to involvement when they recognize their knowledge and participation are valued.
Mr. and Mrs. Fuller should also be advised to spend time with their children discussing the specifics of the Step One Diet, as well as the emotional and social aspects that could be barriers to adherence. For instance, most children do not want to feel different from their peers, and eating certain foods while avoiding others may be uncomfortable when Lisa and Tim are with their friends. Positive self esteem, which can contribute to Lisa and Tim's ability to cope with the dietary changes, can be promoted at home. Some favorite foods high in saturated fatty acids, total fat, or cholesterol can be incorporated occasionally into the diet so that over a period of several days they average the recommended levels of nutrients. For example, when either child eats pizza at a party, accommodations can be made in foods at home to account for the higher level of fat and cholesterol.
Tim and Lisa are likely to respond well to substitution with low fat foods rather than elimination of certain foods. Goals can be set for the family or for individual members. It is wise not to let food become part of a parent-child power struggle. Everyone should acknowledge that slips will occur and are best handled unemotionally with a quick return to the eating plan.
Deciding how to get started on a healthy eating plan is a family's individual decision. Some might choose to ease into the plan by changing a few eating habits at a time. Others will be ready to move more quickly. One suggestion for the Fuller family is to start with what they perceive to be some of the easier changes and then follow with more difficult tasks.
Drug Therapy
After about 8 months on the Step One and then Step Two Diet, Lisa's LDL cholesterol levels remain above 160 mg/dL. Lisa's physician refers her to a lipid specialist at the university health center for consideration of drug therapy. Mr. Fuller is taking a cholesterol lowering medication, and he stops by the health office at work to ask about the safety of drug therapy for Lisa. Together, you refer to the Pediatric Panel Report and find the following recommendations on drug therapy for children over 10 years of age. Consider drug therapy if: • LDL cholesterol remains equal to or greater than 190 mg/dL. • LDL cholesterol remains equal to or greater than 160 mg/dL and there is a positive family
